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Abstract. This study re-examines the dynamic linkages between exchange rate and its monetary fundamentals 
namely, money, income and interest rate in a small emerging state of Malaysia. It investigates the short-run 
dynamics and long run relationships between ringgit exchange and its fundamental monetary variables. Based on the 
flexible price monetary framework, the model was tested via Johansen cointegration technique and vector error 
correction model using data set from 1980:Q1 to 2008:Q3. The findings suggest a strong evidence of long run 
relationship between exchange rate and the monetary fundamentals in Malaysia. Interestingly, further examination 
demonstrates that ringgit adjusts gradually to changes in money, income and interest rate, generally implying less 
volatile ringgit. 




Monetary models of exchange rate have been widely examined since the breakdown of pegged exchange 
rate system in the 1970s. The models explain that exchange rate moves to equilibrate to the changes in 
money, income and interest rate. There are two types of monetary models, the flexible-price monetary 
model (FPMM) developed by Frenkel (1976) and Bilson (1978) and sticky-price monetary model 
(SPMM) advanced by Dornbush (1976). Nevertheless both variants of the models produce the same long-
run condition between the exchange rate and its fundamental variables (Makrydakis, 1998). MacDonald 
and Taylor (1991, 1994), Choudhry and Lawler (1997), Diamandis and Kouretas (1996), Makrydakis 
(1998), Miyakoshi (1999), MacDonald and Nagayasu (1998) and Lee Chin et al. (2007a, 2007b) found 
favourable evidence of the long run validity of monetary model of exchange rate. In recent study in 
Malaysia by Lee Chin et al. (2007b), examining different variants of the models, they further analyze the 
speed of the adjustments by dividing into pre and post crisis period applying data from 1980Q1 to 
2006Q2. Unfortunately, they fail to find evidence of cointegration among the variables before the 
financial crisis for the flexible-price model. They found that exchange rate adjust 10% (sticky price 
model) in the pre-crisis and 57%-58% in the post-crisis and conclude ringgit reacted more rapidly after 
the crisis period. 
This paper is motivated by the study of Lee Chin et al. (2007b) in response to provide more evidence on 
the monetary model of exchange rate from the flexible price variant. It is believed that the variables are 
cointegrated even when period pre crisis is considered. The discussion of this paper follows the following 
outline. Section 2, discusses data and methodology used in this study. Section 3 reports the empirical 
results. Finally, Section 4 concludes the findings. 
2. 






 All data were compiled from International Financial Statistics, International Monetary Funds for all 
variables except for income for Malaysia was obtained from Monthly Statistically Bulletin published by 
the Central Bank of Malaysia. The data are quarterly spanning from 1980:Q1 to 2008:Q3. Exchange rates 
are RM/USD, the income variable is GDP with base year 2000, the broad money (M2) is a proxy for 
money supply and three-month Treasury bill rates are used as interest rates for both countries. All 
variable are natural logarithm except interest rate. 
2.2. 
Methodology 
The monetary approach starts from the definition of the exchange rate as the relative price of two monies 
and model the relative price in terms of relative supply and demand for those monies. This model 
assumed that domestic goods prices are fully flexible. That is, if the domestic money supply increases by 
x percent, the domestic prices will rise immediately by x percent and domestic currency will depreciates 
by x percent. In the discrete time, monetary equilibrium in the domestic and foreign country respectively 
are given by, 
ttttikypm  (1) 
******ttttiykpmtt (2) 
where ypm,, and i denote the log-level of the money supply, the price level, income and the level of the 
interest rate respectively, k and  are constant and asterisk denotes the foreign variables. The above 
models are transformed into a reduced equation in the flexible-price monetary approach as follows: 
ttttttttiiyymme 6543210 (3) 
A rise in domestic (foreign) money supply is expected to cause the depreciation (appreciation) of the 
exchange rate. (β1 > 0 and β2<0), an increase in domestic (foreign) income will raise the demand for 
money and leading to the appreciation (depreciation) of the exchange rate (β3<0, and β4>0) and a rise in 
the domestic (foreign) interest rate reduces money demand and cause exchanges to depreciate 
(appreciation) (β5 > 0 and β6 < 0). 
Cointegration analysis and vector error correction model (VECM) are employed to test the dynamics of 
the variables. It is important to run unit root tests on all the series to check for stationarity properties and 
choosing for the appropriate statistical technique. Many macroeconomics variables are not stationary in 
their level form and regression involving these series is dubious. Cointegration analysis is conducted on 
the difference series which assumes there always exist a linear combination of these variables that is 
stationary and a corresponding error correction modeling. 
The estimation of the VECM offers evidence from the short-run relationship from the lagged difference 
variables and long-run dynamics from the error correction term. The estimating model of the short-run 
dynamic error correction model for ringgit can be expressed as follows: 
1407406*405404*403402140122
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ECT is the error correction term. To capture the effects of seasonality on the variables, a set of quarterly 
centered dummy variables D1, D2, D3 is introduced in the model. 
3. 
Findings 
3.1 Cointegration Test 
The ADF test and PP test statistics suggest that all the series are I(0) in first difference (Table 1). In short, 
the findings from the unit root tests suggest that all the series are integrated in the same order, I(1). Thus, 
cointegration analysis is appropriately model. The cointegration test (Johansen and Juselius, 1990) 
suggests that there is a long run relationship between exchange rate and its determinants. The test used lag 
length 4 and it was chosen based on the Akaike Information Criterion (AIC). The result of using optimal 
lag structure for VAR model is summarized in Table 2. Both maximum eigenvalues (max ) and (trace ) 
statistics rejects the hypotheses that these are zero cointegrating vectors. The detection of at least one or 
more co-integrating vectors among the exchange rate and its monetary fundamentals can be taken as 
evidence of supporting the unrestricted exchange rate monetary model as the long run equilibrium theory 
in ringgit per US dollar. This finding contradicts with Lee Chin et al. (2007b) in their analysis of pre-
crisis period. 
3.2 Cointegrating Vector, Monetary Restrictions and Test of Exclusion Restriction 
The estimated parameters of cointegrating vectors (βs) are reported in Table 3. Normalizing the equations 
on the exchange rate allows us to directly compare the hypothesized values of equation (4). None of these 
equations has all the signs that are consistent with the theory. This is not important as the cointegrating 
regression cannot be directly interpretable as structural c 
The predictions of the flexible price monetary model imply that the general unrestricted form is always 
equivalent to the reduced form. However, this is true only when the imposed restrictions are valid. Table 
4 reports the test of some commons, monetary restrictions. The most important of these parameter 
restrictions is the existence of proportionality between exchange rate and relative monies (H1), equal and 
opposite coefficient on relative income (H2) and interest rate (H3). The estimates report the value of 
likelihood ratio χ2 statistics. The monetary restrictions are not rejected for H3 at 5 percent significant level. 
However, the restrictions are overwhelmingly rejected in all the others cases at the conventional 
significance level. 
Table 5 shows the results of exclusion restrictions on exchange rate, money supply, output and interest 
rate. In each case, the hypothesis that exchange rate does not enter into the co-integrating relationship is 
easily rejected at least at 10% significance level. Thus, none these variables is excluded in forming the co-
integrating relationship. 
3.3 Vector Error Correction Model 
The results from VECM are presented in Table 6. The estimation There is little evidence from the short-
run impacts but from the statistically significant error correction term and correctly signed, this study 
suggests that exchange rates are linking closely to money, income and interest rates. In order words, there 
is valid explanation for monetary model of exchange rate. For parsimony, parsimonious error correction 
model is presented in Table 7 by dropping the most insignificant variables. The model is presented below. 
 
All the estimated money supply and income have the expected signs. US interest rate also has the 
expected sign. The positive sign of the domestic money supply indicate that an increase in the money 
supply will lead to a depreciation of the ringgit. Likewise, negative sign of the US money supply will lead 
to appreciation of the ringgit as money increases. For the negative sign of the domestic income, an 
increase in the real income leads to a rise in the money demand and hence, the appreciation of the ringgit 
exchange. On the other hand, the positive sign of the US income shows that when US income rises ringgit 
depreciates. The negative US interest rate will reduce its money demand and causes ringgit to appreciate. 
The error-correction term from the parsimonious model is of the correct sign and highly significant for 
ECTt-2. This suggests that exchange rate responds to the error correction term (ECT) by moving to reduce 
the disequilibrium with the speed of adjustment 9%. The response is much smaller compared to Lee Chin 
(2007b) where they found it to be at 57% and 58% in the post crisis period. Exchange rate only adjusts 
gradually, 10% (sticky price model), in the pre-crisis period. But if a full sample is considered which 
incorporated the financial crisis period, the speed of the adjustment is smaller. For country like Malaysia, 
the adjustment is acceptable and plausible when considering that ringgit is relatively stable. 
Generally, not all short run parameters are consistent with the theory and expected sign and this suggest 
weak short run dynamic linkages. Estimate with the PECM model, supports the presence of one 
significant error correction term and establishes a single monetary exchange rate model. Thus, it verifies 
that monetary 
model can be use in modeling the ringgit exchange rate and the exchange rate is affected by the monetary 
fundamentals in the long run. The results are screened through a battery of diagnostic tests, namely serial 
correlation, heteroscedasticity, normality and functional form. The diagnostic tests are satisfactory. The 
residual is white noise. The selection of parsimonious error correction model for Malaysia is chosen based 
on R2 and high value of Akaike Info Criterion (AIC). 
4. 
Conclusion 
This study found that all the macroeconomic variables are correlated. The presence of cointegrated 
variables suggests that ringgit exchange change with changes in money, income and interest rate. 
Therefore, the behavior of the monetary fundamentals needs to be watched closely in order to 
successfully predict exchange rate. This is important particularly as an open emerging economy, Malaysia 
is closely linked to international linkages through trade and financial markets. Malaysia is an export-
driven country and received high inflow of capital from the world countries. Any erratic changes come 
from other factors outside the model. This is evidence from the financial crisis in 1997 which was 
triggered by the unstable Thai Baht. The finding demonstrates that exchange rate variable adjust slowly to 
the disequilibrium to revert back to the system. The adjustment is smaller than found in the past studies in 
Malaysia. The validity of flexible exchange rate model is justified. Overall results are consistent with 
those presented by Rapach and Wohar (2001), Makrydakis (1998) and Karfakis (2003). 
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